Erythropoietin and hypoxia inducible factor-1 expression in the mid-trimester human fetus.
Infants born prematurely lack a normal response to anemia and fail to increase erythropoietin (Epo) production despite an apparent need for improved tissue oxygenation. This anemia may involve a deficiency in the fetal and premature kidney to produce Epo. To evaluate fetal Epo production, Epo and hypoxia inducible factor-1 (HIF) mRNA expression was measured in the mid-trimester human fetus. Fetal liver and kidney samples were obtained at 11-22 wk of gestation. RNA was isolated and reverse transcribed from snap-frozen specimens. Epo and HIF cDNA concentrations were determined using real-time polymerase chain reaction (PRISM). Epo cDNA concentrations were standardized to HIF concentrations present in each sample. HIF concentrations remained constant during gestation in kidney and liver samples. Epo cDNA concentrations in kidney did not change from 12 to 22 wk (8.4 +/- 3.4 fg Epo pg(-1) HIF cDNA, 4.8 +/- 1.4, 2.6 +/- 0.4, and 4.2 +/- 1.8 at 11-14, 15-16, 17-19, and 20-22 wk of gestation, respectively), while Epo cDNA concentrations in liver increased with gestation (74.5 +/- 31.9 fg pg(-1) HIF, 23.8 +/- 6.5, 96.4 +/- 19.2 and 276.1 +/- 28.5 at 12-14, 15-16, 17-19 and 20-22 wk of gestation, respectively, p < 0.05, 20-22 wk of gestation liver samples vs all other gestations). Concentrations were 5-20-fold higher in liver than in kidney in each gestational group (p < 0.01, liver vs kidney). HIF concentrations did not change with gestation in liver or kidney. The human fetal kidney produced approximately 5% of the total Epo mRNA measured during the second trimester. It remains to be determined how Epo production by these tissues is affected by premature birth.